Abstract
Introduction
Within just a few years we need to generate more than one third of our power from renewable sources of electricity. A significant part of our heating and transport must be based on renewable fuels. It is not enough to tinker around the edges. We need huge practical and concrete initiatives involving society as a whole, and need to persuade international partners to follow the same way.
Despite the strong efforts of the European Union and its member state to promote higher use of renewable sources of energy, conventional energy sources as gas, oil or coal still hold the primacy in the energy mix of almost all the member states. The limited supplies, uneven distribution and rising costs of fossil fuels push the states intensively towards ensuring their national energy security.
The V4 countries are among those in the European Union, which are dependent on imports of strategic energy sources such as oil or gas, as their home production is far from being able to secure sufficient supplies for the consumers. Furthermore the V4 countries and especially Slovakia, but also Austria in the case of gas, relies on energy imports primarily from only one country, Russia.
This single-track dependency can lead to situations as those in January 2009 when the gas crisis caused by Russia's suspension of supplies due to the conflict between the Russian gas company Gazprom and the Ukrainian company Naftohaz Ukrainy over supplies, prices and debts. In order to prevent similar situations the V4 countries are intensively trying to ensure diversification of both, transport routes for oil or gas and alternative suppliers.
Data and Methods
In the following sessions, the paper focuses on V4 countries pursuit of sustainable development, who has different opportunities, production, consumption of the fossil, and renewable energy sources, however, the motivation and the future goals have become the same for both. The methodological approach is mainly descriptive. The analysis will be based on relevant statistical data from secondary sources from national and international literature.
Results and Discussion
The primary energy production is based on the natural resources of the countries. In all of these countries the consumption of the primary energy sources is higher than the production, but the level of the difference is not the same. Comparing the V4 countries the best situation is in Poland whose stocks are the biggest in the region, but in the last 15 years the difference between the production and consumption increased by nearly 30 percent. In Hungary and Slovakia the consumption of the primary energy sources is more than 2.5 times exceeded the production which is not good. (Table 1 ) Analysing the primary coal production of the V4 countries we can see that the stocks covered the consumption in Czech Republic (role in Total Primary Energy Sources TEPS reach 40.38%) and Poland (51.8% in TPES), but in the other two countries the consumption is higher than the production. In 2012 the Slovak consumption (18.67 in TPES) was more than 3 times bigger than production which means the high ratio of import coal. (Table 2 ) Natural gas role varies amongst V4 states, with its portion in the energy-mix being the lowest in Poland, 13.88% in 2012, whilst the highest in Hungary, reaching 35.27%. (Eurostat 2014) A relatively low level of domestic natural gas production is a common feature of V4 states, resulting in high-dependency upon imports. (BP 2014) As the Czech Republic is a landlocked country, natural gas is transported there via pipelines; it has two main suppliers: historically Russia, and after signing the deal to diversify importsNorway. (Kalan 2013) Three pipelines deliver Russian gas to the region, thus transport-related risks can be significantly reduced if the individual markets are integrated into one complex entity. The consumption of natural gas in Hungary amounted to 8.6 bcm in 2013, which was 37.75% of TPES. Consumption has shown a declining trend in recent years and according to the estimates of the government domestic consumption will stabilize between 8-9 bcm/year. (IEA 2011a) As domestic production is relatively low (approximately 2 bcm/year), dependency on imports is high, with Russian supplies amounting to 5.9 bcm (68.6% of total gas consumption) in 2013. Slovakia's gross inland consumption in 2013 amounted to 16.6 MtOE, of which the largest portion was produced with the use of natural gas (29.52%), play major roles in TPES. Domestic production of natural gas is nearly non-existent, 0.2 bcm in 2012 (IEA 2014b), thus the economy has been heavily reliant on Russian imports, with 2013 figures reaching 5.3 bcm.
(BP 2014) The Brotherhood pipeline running through Slovakia is of key importance in transiting Russian gas to Western Europe. Its full capacity amounts to 90 bcm/a; however its utilization varies. The situation is the worst in the oil sector where the consumption is 6-13 times higher than production in the V4 countries. That was the same in the past and nowadays too. The reason of this is the bad natural circumstances. So both of the V4 countries decided to build up an additional transport capacity for oil for the case of problems at then the only one route -oil pipeline Brotherhood. What would be the solution?
One of the biggest task for the European countries -included V4 -how will they substitute the fossil minerals. The EU Renewables Directive is a unique creation which addresses two of the biggest challenges of our time -energy security and climate change. The 20% renewables target for 2020 is now firmly embedded in the psyche of Europe's decision makers.
What would be these resources?
Wind power is the harnessing of wind energy by wind turbines and the conversion to useful forms such as electricity or mechanical energy. We are all aware of the large-scale wind farms and have probably seen them from the highway at some point. These large scale wind farms are typically connected to the local network with smaller turbines used to provide electricity to more isolated areas. Wind farms installed on agricultural land or grazing areas, have one of the lowest environmental impacts of all energy sources. The number of the produced energy increased in a rapid way in the last 10 years and now it is 5100 MW in Poland, 329 MW in Hungary, 282 in Czech Republic and the role of this energy is very low in Slovakia -3 MW.
Solar power harnesses the suns direct energy to produce electricity. This is by far the most advanced of our renewable energy efforts with new technologies developing at a rapid rate. Photovoltaic (PV) solar cells are becoming more efficient, lightweight, flexible and cheaper to manufacture. Germany is by far the world leader when it comes to solar energy production. In 2012 Czech Republic had a solar energy production of 2149GWh, Hungary had 8GWh, Poland had 1GWh and Slovakia had 424GWh.
Hydroelectricity is the production of power through use of the gravitational force of falling or flowing water. It is the most widely used form of renewable energy. There is no direct waste once a hydroelectric complex has been constructed. Small scale hydro power systems can be installed in small rivers or streams with little or no environmental effect or disruption to fish migration. This has become a popular alternative energy source, especially in remote areas where other power sources are not viable.
The majority of small-scale hydro power systems make use of water wheels to generate energy, skipping the need for a dam or major water diversion. Many hydroelectric projects are plugged into the national grid; however, some are created to serve specific industrial enterprises. Dedicated hydroelectric projects are often built to provide the substantial amounts of electricity needed for aluminium, electrolytic plants.
In 2012 Czech Republic had a hydro energy production of 2108GWh, Hungary had 211GWh, Poland had 2017GWh and Slovakia had 4062GWh.
Biomass is the harnessing of dead biological matter that can be used as fuel or for industrial production. In this context biomass refers to plants or produce such as trash, dead trees and branches, wood chips and even plant or animal matter. Biomass can also include biodegradable wastes that can be burnt as fuel.
Biomass reduces environmental pollution as it uses organic garbage. Biomass is an essential energy form for developing nations, for its potential as a low-cost, indigenous supply of power and environmental benefits.
In 2012 Czech Republic had a biomass and waste energy production of 3343GWh, Hungary had 1655GWh, Poland had 10103GWh and Slovakia had 928GWh.
In the last 15 years the ratio of the renewables increased in every V4 countries which I summarize in the Table 5 . 
Conclusion
V4 Member States have been, and will remain to be, vulnerable to energy-supply disruptions in the near future. The prominent role of natural gas in TPES, paired with the low domestic production has led to strong import-dependency, which, due to the lack of alternative energy sources, leaves Russia as the primary regional supplier. V4 cooperation has helped subduing the risks related to dependency; however the region is far from being fully interconnected. Further actions are necessary and they must be backed by political motivation. The aforementioned developments have helped each state on a national level; however, to achieve real interconnectivity, the North-South Corridor must be constructed and the HU-SK interconnector must be put to use without further delay. This would strengthen the V4's integration with the western European market and it would also allow LNG to be both a form of security during in case of disruptions and a form of leverage against the non-market-based pricing of Russian gas.
